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 SOME RESEARCHES CONCERNING the FACTORS of MORTALITY.
 By LUCIEN MARCH.
 (Ubique mors est . . . . mille ad hanc aditus patent.)
 DEATH strikes from every side, but not at random. The varying
 force of its blows, according to the age of its victims, has at all
 times been remarked. Some fifteen years ago Professor Karl Pearson
 suggested that death might be imagined as at work in five successive
 stages, corresponding to five ages of life, and armed with weapons
 the energy and precision of which varied for each of the ages. He
 thus substituted for the antique scythe more modern weapons,
 although the dread reaper has not as yet abandoned the blade
 which, in circumstances happily now of rare occurrence, levels all
 before it.
 Setting aside these exceptional circumstances, and the influence
 of advancing age, and ignoring individual differences, we should
 even yet not find groups of human beings, thougb of equal age,
 whose chances were equal before the risks of death. Such groups
 vary according to time and place and according to race, occupation,
 style of living, &c. It is necessary to measure these changes if
 one wishes to estimate correctly the importance of the factors of
 mortality. The organisation of insurance, biological studies, public
 hygiene, the vitality of the race are all concerned with a precise
 knowledge of the action of these factors. Many statistical data
 have already been secured, the significance of which it is desirable
 to examine closely. I propose to deal with some of the more recent
 investigations.
 I. Racial and climatic factors.
 It is somewhat difficult to establish with any degree of precision
 the influence of race and of climate on mortality. It is difficult to
 isolate these factors from many others, such as hygiene, customs
 and habits, style of living, birth-rates, concentration in towns, &c.,
 which are also of great importance.
 We know, however, of certain facts which leave no doubt as to
 the relative immunity of certain races, such as the Jewish race,
 independent of the action of climate; an immuinity which can be
 observed either as regards all diseases or as regards certain diseases,
 particularly in regard to tuberculosis.
 The influence of climate, too, is not in doubt, and the two
 influences superposed may explain, for example, the enormous
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 difference between the mortality of In(lia and that of European
 countries.
 But to account for less important differences, such, for example,
 as exist in the different countries of Europe, it is necessary to obtain
 indices which are truly significant and comparable.
 In principle, none better can be found than the elements of the
 tables of mortality and survival. The calcuilation of these tables
 presupposes, however, generally a stable popuilation undisturbed by
 migratory movements, of which it is very difficult to take accouint.
 The expectation of life at birth furnishes a good instrument of
 comparison of the mortality for the whole of life; this, in its turn,
 however, depends greatly on the mortality of infants during their
 first year of life, which depends in a large measure on infantile
 hygiene, the manner in which the infants are reared. It is necessary
 consequently to utilise further another coefficient applicable to an
 advanced period of life, which does not include ages exposed to
 particular risks nor the very aged. As everyone must die, the
 mortality of the aged is necessarily very high just where the
 survival of the young is best secuired. I show in the following
 table the survival at 60 years of males and females who have
 reached the age of 30 years, according to the tables of mortality
 drawn up about 1900:-
 Indices of mortality in dfferent coutntries.
 [According to the tables of mortality calculated about 1900.]*
 Males. Females.
 Coustry. Expecta- Survivors at Survivors Expecta- Survivors at Suirvivors
 tioll ot end of 1 year at 6() tioii of end of 1 year at 60
 life of i,coc of I,000 life of I,cCO of I,000
 at birtlh. lie% ly-borii. aged 30. at birth. niewly-borin. aged 30.
 Years. Yen rs.
 Sweden ............... 50 9 889 750 53 6 998 756
 Norway ............... 504 895 709 54 1 913 745
 Denmark ............ 50 2 854 750 53 2 880 752
 Holland ............ 46 2 827 687 49'0 855 719
 France ............ 457 837 701 4941 864 706
 Belgium ............ 454 831 642 48 9 858 716
 England andWales 44 1 828 608 47 8 859 672
 Italy ............ 42-8 825 698 43-1 841 717
 Prussia ............ 42 1 781 684 45 8 813 702
 India ............ 23,6 715 320 24 0 741 359
 * Statistique generale de la France. Statistique internationale du mouve-
 ment de la population d'apres les registres d'etat civil jusqtt'en 1905.
 The Scandinavian countries head the list for all the co-efficients,
 and India is at the bottom.
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 As regards the other countries, the differences are not uniiform
 and there are results which are surprising at first sight. Thus the
 proportional number of individuals of 30 years of age who live to
 60 is higher, irrespective of sex, in Italy than in England. There
 is, however, greater analogy in the matters of race and climate
 between England and Scandinavian countries than between Italy
 and these same countries.
 Without attaching undue importance to sanitary conditions it is
 certain that these are better in England than in Italy. But both
 England and Italy are countries where important migratory move-
 ments take place; hence some uncertainty may exist as to the exact
 conditions of mortality in both countries.'
 If the irfluence of climate or mortality offers serious difficulties
 in comparing one country with another, it is easier to take into
 account the effects of changes of climatic conditions in one and the
 same country.
 The most important changes are those which take place regularly
 each year according to the seasons. The cold of winter anld the
 excessive heat of summer disturb the vital equilibrium, winter is
 generally more deadly than summer, and the general mortalitv is
 lowest in summer and in the autumn, at least in Europe.
 The following table shows which were the months in which the
 number of deaths were relatively highest and lowest in different
 European countries2 at the end of last century:-
 Of I,ooo deatlhs yearly, monttlhs in whiich they were
 Coiintry.
 Higlhest. Lowest.
 Scotland ........................ January (116) July (80)
 Denmark . ....................... March (114) September (85)
 Norway ........................ ,, (118) ,, (84)
 Sweden ........................ January (125) , (78)
 Finland ........................ Februtary (121) (85)
 Belgium . ....................... Jatnuary (120) July (87)
 France ........................ March (116) November (88)
 Germany ......................... , (108) October (91)
 Atustria ........................ January (121) September (85)
 Hungary . . ....................... March (121) (90)
 Italy ........................ February (116) June (88)
 Spain ........................ ,, (102) ,, (90)
 We know, however, that the heat of summer is specially fatal to
 young children. In France, for example, where the deaths of infants
 1 An Italian Commission (Chairman, L. Bodio; secretary, R. Benini) had
 expressed the opinion that the low mortality of the adults in that country was
 a consequence of the high infantile mortality and of his selective influence.
 2 Statistique Internationale, &c.
This content downloaded from 137.99.31.134 on Mon, 27 Jun 2016 04:37:12 UTC
All use subject to http://about.jstor.org/terms
 508 MARCH-Some Researches Concerning [April,
 of less than one year of age are classed by months, of i,ooo deaths
 of infants in 1904 to 1906, I35 occurred during the month of
 August, whereas in November there were but 63.
 But of 2,300,000 deaths registered during the above triennial
 period, 343,000 only were those of infants of less than one year of
 age, whereas nearly the half, over a million, were deaths of persons
 aged over 6o. For these, the months of January and March are
 the most fatal: of r,ooo deaths per annum, 107 occurred in January
 and ioi in March, whereas in August there were but 67.
 As regards the general mortality, the aged influence it to a
 greater degree than do children, which fact is sometimes overlooked.
 Ml. von Bortkiewicz3 has recently called attention to this fact in
 his calculations of the comparative mortality of countries with
 increasing and with stationary populations.
 For any one nation, climatic influences vary not only according
 to the seasons, but also from year to year, principallv owing to
 variations of temperature, atmospheric pressure, the degree of
 humidity, &c.
 From what has been said as regards seasonal influences, it
 appears that summer is the dangerous season for children and
 winter for the aged. It is, therefore, natural to suppose that a
 good index of the favourable or unfavourable character of climatic
 conditions in the course of the year could be furnished by the range
 of temperature during that period. But here a difficulty arises.
 Should we take the extreme difference between the maximum and
 minimum of the year, without taking into account the period during
 which the weather has been very hot or very cold X It would seem
 desirable to exclude occasions of quite exceptional heat or cold.
 One might take for example, as an index of the state of the thermo-
 meter, the range between the mean temperatures of the hottest and
 coldest months. To simplify this work, means for the calendar
 months might be calculated.
 Perhaps, in addition to the temperature, other climatic influences
 should be taken into consideration, especially the humidity of the
 atmosphere and barometric pressure. But these influences are, to a
 certain extent, related to the temperature, and it would conse-
 quently be difficult to distinguish the part played by each of them.
 As regards France, records have been kept showing (1) the
 differences of temperature observed at the meteorological station of
 the Parc Saint-Maur, near Paris, from 1851 to 19-10, between the
 hottest and coldest months of the year; (2) the number of rainy
 days; and (3) the number of deaths per i,ooo inhabitants.
 8 XIIIm session de l'Institut International de Statistique.
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 These three series of numbers may be represented by curves, and
 their resemblances noted. But the impressions resulting from the
 comparison of these curves become more precise when their
 coefficients of correlation are calculated.
 For the period 1874-19 10, during which records have been kept
 of the yearly number of rainy days, the coefficient of correlation
 between this number of days and the range of extreme temperatures
 is - o 325. It is clear that during a rainy year, temperatures will
 be neither very low nor very high; consequently, the greater the
 number of rainy days, the less the range of temperature, and this is
 what is shown by the negative coefficient of correlation.
 One may calculate for the same period the coefficient of correla-
 tion between the mortality and either the number of rainy days or
 the range of temperature. In order to avoid the influence of great
 changes in these phenomena, I have, for each of them, drawn an
 interpolated curve, by taking successively the means of nine conse-
 cutive years. Taking the variations from the mean of successive
 ordinates of the interpolated curve, I have calculated the coefficients
 of correlation, using these variations in place of the original data.
 For the period 1874-1910 the following results have been
 obtained: 4
 Falue of the coefficient of cor- Deaths and rainy days .................... -0 280
 relation calculated between ,, range of temperature .... + 0-362
 Taking into account only the deaths in Paris the coefficients are
 somewhat higher:
 Coefficient of cor- Deatlis in Paris and rainy days ........................ -08344
 relation between ,, range of temperature ........ + 0 258
 Finally, for the period 1851-1910, which covers sixty years instead
 of thirty-seven, the coefficient of correlation between the French
 general mortality and the range of temperature in each year reaches
 + 0468, when we omit the period disturbed by the war of 1870.
 Before 1851 the meteorological observations were made at the
 observatory of Paris; as ani additional indication the coefficient of
 correlation between the mortality and the number of rainy days,
 using decennial averages, reached the value - o-673.
 It can therefore be seen that the variations in the climatic con-
 ditions, which take place from year to year in a given locality, have
 a notable influence on its mortality.
 It is desirable, however, to treat with reserve the relation
 established between the French general mortality and the meteoro-
 logical observations made in the Parisian suburbs. These represent
 but imperfectly the climatic conditions of the country as a whole.
 4 The calculations of the coefficients of correlation expressed by the fraction
 have been made by M. Bunle.
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 1T. Rio-sociologiral, faciors.
 se'>,.
 The lower mortality of females as compared with males at almost
 all periods of life, an(d for the whole duiration of life, does not require
 to be demonstrated. The f-act is slhowin by all statistics, and is
 contested by i10 Onie. But opituioIns (liffer as to the causes of this
 lesser mortality. Some opinie that tie feniale, beimg charged with
 the perpetuatiotn of the race, has beeii p)rovi(led1 1)/ Nature witlh an
 organisation calal)able of greater resistanice. Ini or(ler, therefore, thbit
 the equilibriuim of the sexes mnay uiot le (li.Stllll(ld l)y tilo differenleo
 itn their mortalities, it is uecessary tilaL tle0 nmale births shouild
 exece( the female biltlls.
 Theso somewha-t teleological views areo nlot shared by other
 auithors, who see in tho excessive mortality of males the result of
 their more arduouis or less healthy lives.
 It is possible that female moderation as regards physical labour,
 food, &c., assuires to her a power of resistance to destructive
 tendencies superior to that of males. But (loes not the physio-
 logical life of women carry with it risks capable of compenisating
 the risks inherent to the life of men outside the home I
 On the other hand, considerations of this nature do not apply to
 children of tender years. We see here at work a complicated
 natuiral process reversing the order of things stated above. More
 males are born than are required, and in order that the equilibrium
 of the sexes may be maintained it follows that more must perish.
 Natuire assuredly might proceed on more economical lines. It
 would appear as if she were not sure of her own work; that she
 acted like a goldsmith, who, to be sure of succeeding in a beautiful
 piece of work, makes it in duplicate and sacrifices one of
 them. But then if Nature were vigilant modifications in the ratio
 of births should be accompanied by modifications in the relative
 mortality of the sexes, which is not the case.
 Take the three countries, Sweden, England and Wales and France.6
 In Sweden the ratio of female to male births has remained constant, at
 least among children born alive. In England, it is almost constant,
 though during the period 1856-65, the ratio was 957 girls to i,ooo
 boys; the number rising to 965 for the period 1896-1905. In France
 the increase is more rapid; by decennial periods, since that for
 1846-55, the number of girls to I,OOO boys has been as follows :-94o,
 951, 953, 954, 958, 960. The gradation is regular, the deficiency
 of female births gradually lessening.
 When we examine the proportions of the sexes in the deaths, we
 find that, in Sweden, the ratio has been almost constaint, namely,
 b Statistigtue internationale, Ifc.
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 92 deaths of females to IOO deaths of males from 1776 to 1805, as
 well as from 1866 to 1895.
 For England the number of deaths of females per ioo deaths of
 males, which was 9I in 1856-65, dropped later to 89, and then to 88,
 for the years 1896-1905.
 In France, the proportionate numbers of deaths of females to
 ioo deaths of males, for decennial periods from 1846-55 to 1896-
 1905 have been as follows:-98, 98, 93, 92, 9i, 9o, and the decrease
 is not confined to special age-groups.
 Thus, in proportion as feminine natality increases compared
 with that of males, a decrease in the relative female mortality is to
 be observed, which explains, as regards France for example, the
 increasing proportion of women shown at each census.
 In this respect there is, therefore, no compensation between the
 changes in the proportion of males at birth and at death. When
 the conditions of natality weaken the preponderance of the male
 sex, mortality acts in the same direction and, as life proceeds, the
 'weaker' sex has an increasing advantage.
 iliatritnonial condition.
 Mortality is more dependent on condition as to marriage than
 on sex. This fact, which has been shown by numerous authors, even
 it would seem from the time of Hippocrates, and particularly by
 Dr. Adolphe Bertillon,6 is immediately seen from the following tablo,
 the materials of which have again been taken from the Statistique
 Internationale du mouvement de la Population. For the period 1886-95,
 in the three countries of France, Prussia and Sweden, the number
 of deaths per IO,OOO persons of each category were:-7
 Matles, aged Females, aged
 20-.39. 40-59. 160 2-9409. 60 2 4 nd over. 20-39. 40-59. and over.
 France-
 Married ... ............................ 77 153 583 80 121 456
 Single .................... 103 246 794 78 166 730
 Widowed or divoreed ........ 211 293 1,148 145 198 930
 Prussia-
 Married .................... 71 175 582 79 128 497
 Single .................... 84 231 806 69 179 729
 Widowed or divorcd ........ 201 346 1,091 101 172 805
 Sweden-
 Married .... ....... 63 114 463 66 96 364
 Single ........... ....... 83 204 690 61 120 523
 Widowed or divorced ........ 104 190 856 98 132 698
 6 Article, " Marriage," in the Dictionnaire des Sciences Medicales.
 7 Statistique Internationale, p. 506 et seq.
This content downloaded from 137.99.31.134 on Mon, 27 Jun 2016 04:37:12 UTC
All use subject to http://about.jstor.org/terms
 512 MARCH-Some Researches Concerning [April,
 Thus, at equal ages, the mortality of married people is generally
 less than that of the unmarried. Further, the mortality of males
 differs relativelv less from the mortality of females among the
 married than among the unmarried.
 These observations, the constancy of which in different countries
 and at all periods is so remarkable, have, nievertheless, not much
 impressed the bachelors.8
 No doubt, if the bachelors have a high rate of mortality, this is
 partly due, for certain of them, to miiorbid dispositions, which have
 been an obstacle, and very justly so, in the way of marriage,
 perhaps also to nuptial selection, according to a natural law
 (Herbert Spencer). The particularly high mortality of the widowed
 denotes, perhaps, in a more significant manner, the influence of
 their style of living.
 Fer tility.
 The influence of fertility on mortality is shown in certain
 countries by the similarity in the fluctuations of births and deaths.
 In 28 European States mentioned in the Statistique Internationale, for
 the States whose birth-rates varied in 1900 from 320 to 404 per
 I0,000, the mortality ranged from i81 to 271, whereas for the
 twelve States whose birth-rates ranged from 202 to 308 per 10,000,
 the mortality varied between I43 and I90.
 In France, during the period 1890-92, in the i9 departments
 which furnished over 200 living legitimate births per i,ooo married
 women under 50 years of age, the deaths numbered 226 per Io,ooo
 inhabitants, whereas there were only 2I6 in the others.
 The fact is ordinarily explained as being due to the high
 mortality of very younig children.
 Another cause, however, is to be taken into account. Deaths are
 most frequent when births are most numerous, not only because the
 units liable to the greater risk are most numerous, but also because
 this risk is greater when the families have many children than when
 they have few. From the statistics of certain countries, notably
 those of Denmark, it is possible to determine the mortality among
 the children of each family, and also to take into account the order
 of their birth.
 Thus, with the help of the figures given in the volume Statistik
 der Ehen by Rubin and Westergaard, page 119, one can calculate
 that among the marriages, the duration of which has been from
 15 to 25 years, the number of children born per I00 families, from
 the birth to the date of the enumeration, were:-
 8 Statistique Internationale. Diagram, p. 92.
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 82 145 217 285 344 418 468 476 and 525
 in families in which, respectively, had been born the following
 numbers of children:-
 1 2 3 4 5 6 7 8 and 9
 which gives for each I oo children born the following numbers
 surviving:
 82 73 72 71 69 69 67 60 and 58
 But in these statistics no account has been takeni of the period
 during which the children were subject to the risk of death.
 We can now utilise an inquiry more complete and of greater
 accuracy, carried out in 1907 9 at the instance of the Superior
 Council of Statistics of France.
 In this inquiry the schedules were filled up by a large number
 of the officials and workmen in the employ of the State, of depart-
 ments, and of towns.
 On each schedule, at the end of the questions as to nature
 of employment, wages, &c., a request was addressed to all persons
 who were married, widowed or divorced, to furnish details as to
 children born of their marriage, classed according to sex and show-
 ing, for each child, the year of birth and, in the case of children who
 had died before the date of the inquiry, the year of death.
 The examination and tabulation of the contents of these
 schedules enabled us to ascertain separately for the officials and
 for the workpeople of different grades, taking into accouilt their
 age at marriage, the number of living-born childreni they had had,
 distinguishing the sex, and arranged according to the order of their
 birth in the family and according to the year of their birth. A
 parallel statement was also obtained for each grade of the number
 of children who had died after birth and up to the date of the
 enquiry.
 The enquiry covered about 3OO,OOO employees with 6oo,ooo
 children. The co-efficients of mortality of these children, calculated
 according to the year of birth and according to the order of birth,
 are as follows:
 9 Bulletins Nos. 10 ancl 11 du Conseil Superieur de Statistique.
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 Death8 per x,ooo birth8 between the birth and the date of the enumeration.
 A. MALE CHILDREN.
 1. Children of officials.
 Order of birth.
 Years of birtlh. -
 1. 2. S. 4. 5. 6. 7. 8. 9. 1O. 11.12-.
 1901-07.... 116 130 134 151 180 182 150 218 -
 1891-1900 .. 181 196 214 235 224 279 292 306 -
 '8 1-90 .... 240 244 272 288 277 272 335 340 -
 '71-80 ........ 279 285 320 324 365 389 ? -
 '61-70.... 306 358 4311 5
 Before 1860 424 585 609f
 205 2.11 230 247 244 265 284 322 - - - -
 2. Children of workpeople.
 1901-07 ....... 131 140 163 161 187 187 208 191 204 251 236 294
 1891-1900 .... 174 188 200 223 230 240 246 287 250 266 327 337
 '81-90 ........ 205 220 234 258 280 291 286 304 347 284 329
 '71-80 .... 241 268 274 298 303 336 323 364 316 - -
 '61-70 .. .... 307 320 360 384 341 419 417 ? - _
 ]Before 1860 351 863 416 395 - -
 204 213 22 2 39 2+8 259 259 1 '79 |67 277 303 346
 B. FEMALE CHILDREN.
 1. Children of officials.
 Order of birth.
 Years of birthi. - __ __ __ _
 Yersof 1itl . - 2. S. 4. 6. 6. 7. 8. 9. 10. 11. 12-.
 1901-07 ..... 95 88 119 122 147 159 178 - - ?
 1891-1900 .... 142 165 198 200 182 198 202 5 2 ?
 '81-90 ....... 175 219 242 253 224 286 279 -. -
 '71-80 ... 214 264 287 288 313 1 -
 '61-70 ... 268 298 295 - -
 Before 1860 253 1 ? ? _
 158 !8o 205 205 202 222 248 - - - - -
 2. Childret of workpeople.
 1901-07 ....... 102 111 132 141 171 160 170 195 178 209 259 261
 1891-1900 ... 140 157 172 183 196 219 232 247 245 273 314 270
 '81-90 ....... 172 195 216 221 246 267 285 300 306 344 331 -
 '71-80 ........206 232 262 281 264 296 325 301 361 - - -
 '61-70 ....... 269 293 311 344 318 325 ? - - - - -
 Before 1860 281 307 313 357 - - - - - -
 | 169 1 l83 \ 199 2c6 214 .230 244 252 24 |348 308 287
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 It is sufficient to follow horizontally the succession of figures in
 the above table to see that the mortality increases with the order
 of birth. The later the children come in the order of birth the
 greater their mortality, the first-born being those who pay the
 least tribute to death. This is the case irrespective of sex and of
 the status of the parents.
 Further, this increased mortality according to the order of
 birth does not apply only to the children; it would seem to
 influence adults also, for even among those born before 1860, and
 aged over 45 years in 1907, the first-born have lost fewer in
 proportion than the later members of their families.
 From the results of this enquiry it has been possible to draw up
 tables of survival for each order of birth.
 To what influences can be traced this increase of mortality with
 the order of birth ?
 1. Must one suppose that the last-born are more delicate because
 their parents are older than when they (the parents) had their first
 children ?
 2. Must one attribute the relatively higher mortality of the
 later-born children in large families to the fact that the heads of
 large families cannot look after them as well as those who have but
 small families ?
 No doubt, according to the preceding tables, the increase in the
 mortality according to the order of births is to be seen equally
 among the officials and among the workmen, so that the economic
 or social condition of the families is not the principal cause of
 this mortality; but one may well believe that, as regards families
 of a similar economic condition or of a like social category, the
 increased expense involved in the upkeep of a large family prevents
 the same care being given to the children born later that was given
 to the elder children.
 3. It may also be supposed that the first-born, being nearer to the
 ancestral stock, are gifted physiologically with greater strength.
 4. Finally one may ask if the natural conditions, physiological
 and psychological, of parents who have many children, do not
 differ from the natural conditions of parents whose descendants are
 restricted in number.
 Let us examine these hypotheses in succession. (1) To appre-
 ciate the influence of the age of parents, I have taken only the first-
 born and calculated their mortality according to the age at which
 the father married. About 130,000 first-born have been classed
 according as the father married when he was under 25, 25 to 35,
 35 to 50, and over 50 years of age. (In this last case, there were
 only about ioo children.)
 VOL. LXXV. PART V. 2 p
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 I give below the proportionate numbers of children dying in
 each category:-
 First-born. Deaths per Ix,ooo births, from birth to 1907, according to
 the age of the father at marriage.
 Years of births. Under 25. 25 to 35. 85 to 60. 50 and over.
 1901-07 .111 114 113 98
 18,91-1900 159 173 166 237
 '81-90 .190 202 189 100
 '71-80 .227 237 217 100
 177 I8o I69 170
 It appears that the age of the father has, in general, no marked
 influence on the mortality of the children.
 (2) The foregoing table enables one to compare separately the
 mortality of children according to their order of entry into the
 family, but as the children of all the families are thrown together it
 is not possible to take account exactly of what happens to the
 children of any one family.
 It is not certain, for example, that the mortality of the children
 of a given order of birth is the same, irrespective of the size of the
 family.
 To study this particular side of the question, I have taken
 separately the families having respectively six and seven children,
 and from among their children taken those who were born between
 1886 and 1907 (the year of the enumeration).
 In the families of six children (including both officials and
 workpeople) there were 30,820 children born between 1886 and
 1907, and of these 6,945, or 22-5 per r,ooo, died during the same
 period.
 In the families of seven children, less numerous than the
 preceding, there were 2i,6io children born in the same interval,
 and of these 4,953 died, or 22-9 per i,ooo.
 It will be seen that the mortality of these two groups of children
 is almost the same; however, according to the general law already
 stated, the mortality of children is greater in families of seven
 children than in families of six children.
 If we now take the children in their order of birth and calculate
 the number of deaths occurring in 1886 to 1907 per r,ooo children
 born during the same interval, we obtain the following results;-
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 Families of 6 clhildreni. Families of 7 clhildr en.
 Order
 of Chiildren Deatlhs Chiildreni Deatlhs
 per I,OOO per I,MOO
 Born. Died. I)irtlhs. BoIrn. | I)ed. blirthis.
 1 3,269 833 255 1,733 440 254
 2 3,942 986 2050 2,169 510 235
 3 4,739 1,180 24-9 2,654 637 24-0
 4 5,548 1,305 235a 3,108 764 24-6
 5 6,286 1,373 21:8 3,533 833 23 5
 6 7,036 1,268 18-0 4,009 938 23-6
 7 4,404 831 18-9
 This time the mortality shows a tendency to diminish as the
 order of the births rises. But it should be remembered that from
 one row to another the children are subject to the risk of death
 during unequal periods. The sixth children, for example, are
 generally born niearer to 1907 than the first born, and this explains
 why their total mortality is less.
 We must, therefore, further subdivide the groups, in order that
 only children born in the same year may be compared. The number of
 these children will be conisiderably reduced, but at least each new
 group will be almost homogeneous.
 We will consider two classes as examples: that of children
 born in 1886 and that of children born in 1888. For each of thrse,
 we take on the one hand the number of births, and on the other
 hand the niumber of deaths that have occurred since birth until
 1907. The results are as follows:-
 Officials and workmen wlhose children were born in
 1886, 1 1888,
 Order anid wlho belonged to families of
 of ___
 birth.
 6 clhildren. 7 childreni. 6 clhildren. 7 clhildren.
 Died Died - Died Died
 Born. Died. per Born. Died. per Borni. Died. per Borni. Died. per
 1,000. 1,000. I,0C0. 1,000.
 1 .. 266 63 2347 205 53 25-8 317 82 25 8 188 49 26 1
 2 .. 292 79 27 1 205 62 287 289 76 26-3 216 56 25 1
 8 .. 309 82 26 5 200 60 30 0 278 58 20-8 201 48 23 8
 4 .. 286 74 25 9 194 44 46 8 275 68 24-7 177 50 28 2
 5. 227 65 28 6 159 52 387 239 63 26 3 183 42 22 9
 6 .. 185 32 17 3 153 43 28 1 202 51 25 2 163 47 28 8
 7 .. _ 81 21 259- - - 124 41 33 0
 Total i,565 39 26 1,197 272 ,6oo 398 24. 9 1,252 333 z6 5
 2 r 2
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 According to the values of the coefficients shown in the last line
 of the table, the mortality of the children is slightly higher in
 families of 7 than in families of 6, with equal duration of risk.
 But this time the proportional number of deaths no longer
 varies with the order of birth. The irregularities of the mortality,
 according to the order of birth, follow no law. The variations are
 considerable because of the small number of cases observed ; so far
 as this small number goes, one may claim that generally, where the
 duration of risk is equal in one and the same family, the last-born
 and the first-born die in equal proportions.
 Hence, in one and the same family, the last-born would not
 appear to be subject to greater mortality risk than the first. But
 the children whose order of birth is somewhat high are only found
 in large families. In these families the mortality of children is
 greater than that of smaller families, and this is the reason for the
 greater mortality of children whose order of birth is high, compared
 with their elders.
 (3) A third step remains to be taken; it is desirable to know why
 -external conditions, such as age, occupation, income, &c., of the head
 of the family, being equal-the mortality is greater in large families.
 The reason which comes naturally to the mind is that the
 expense which a large family causes to the head of the family
 prevents him from devoting the necessary care to each of his
 children. If this is the fact, it is a simple matter to verify it. The
 mortality of the elder children ought to be the same irrespective of
 the size of the family, since the greater expenses do not arise until
 the children become numerous.
 Let us take again the children born from 1886 to 1907, this time
 including all the children born within these years irrespective of the
 number of children per family, and select all the first-born, which
 number about go,ooo. These being classed in three groups accord-
 ing as they belong to families of X or 2 children, 3 to 6 children, or
 7 and over, we take the number of those who died between birth
 and the year 1907.
 The calculation of the proportional number of deaths in each
 group gives the following result:-
 Deatlis
 per I,o0O
 births.
 i or z children borrn from 1891 to 1906 59,755 } 106 Number of eldest I died before 1907 .....6,348f
 childreninfarni- born from 1891 to 1906 27,605 I
 lies which had 1 3 to 6 died before 1907 . 6,110 j 221
 bad up to 1907, 1 7 children and born from 1891 to 1906 1,347 1
 hadvupto1907,L over. { died before 1907 ........ 857 265
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 As we are only dealing here with the first born, the fact that
 their mortality increases with the number of children per family
 does not appear to be the result of the increased expenditure conse-
 quent upon later births.
 Besides, if we draw up the same table for workmen only and
 excluding the officials the rate of mortality is not notably altered:
 Deaths
 per 1,000
 births.
 C or 2childrenf born from 1891 to 1906 38,628 1
 Among the eldest or z children1 died birth '06 4,141 J 107
 in workinig-clas J born ,, 1891 ,, '06 20,318 1
 fa.milies, consist-1 3 ? " died ,, birth,, '06 4,374 1
 ing in 1907 of 7 children and born ,, 1891 ,, '06 4,374 257
 i over ...a died ,, birth,, '06 300 2
 It might, however, be objected that the mortality of the eldest
 being calculated according to the total number of deaths from birth
 to 1906, the number of later births might to a certain extent have
 influenced the conditions of existence of the eldest, at least some
 years after the birth of these eldest.
 Thus it is necessary to reduce still further the groups of
 children under consideration, in order to separate their mortality
 from all influences that can be imputed to the birth of later children.
 For this purpose, one should onlv take, for these first-born, the
 deaths which have occurred either in the year of birth or in the
 following year. The figures for comparison are given in the table
 below. As an example, I have taken the first-born children born
 from 1891 to 1895.
 Deaths of first-born, either during the course of the year of birth or in the
 followinq year.
 I-2 childreni per fanmily. 3-6 childreni per family. 7 cllildren aiid over per family.
 Years of Died Died Died
 birth.
 Born. In In fol- Born,. In In fol- Born. In In fol-
 year of lowing yeatr of lowing year of lowiing
 birth. year. birth. year. birth. year.
 1891 . 2,67T 144 71 2,695 258 157 319 32 13
 '92 . 2,839 178 65 2,740 328 131 275 43 14
 '93 . 3,067 171 75 2,841 328 137 250 44 9
 '94 ............ 3,1844 152 86 2,793 299 128 214 26 13
 '95 .. 3,409 202 7 1 2,639 320 127 128 20 8
 Total ... 15,174 847| 368 13,708 I,533 68o i,i86 i65 57
 Deaths per vivi000 i 122 56 139 56
 born or surviving I 6 2 2 56 1.15
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 According as the faimily will, later on, consist of i to 2 children,
 3 to 6, and 7 and over, the mortality of the eldest in the year of
 birth is represented by the following figures -56, II 2, 139, and in
 the following year by the figures:-26, 56, 56.
 Thus without assertinig-which would probably be going too far-
 that the expenses incidental to the number of children are without
 influence on the mortality of these children, one may see that this
 mortality depends in a marked degree on circumstances anterior to
 these charges, and which can hardly fail to be due to circumstances
 of a physiological or of a physio-psychological nature. It might be
 that children born of parents susceptible of having many children,
 are subject to greater risk than others
 The explanation might be exclusively physiological, as if Nature
 gave a greater power of resistance to children whose parents had but
 limited procreative powers.
 But the explanation may also largely be of a psychological
 nature. If in each social grade those who limit the number of
 their children are the most thoughtful, and the most alive to the
 consequences of their actions, the most provident in fact, in an
 individualistic sense, it is possible that their children are better
 looked after, especially in their early years, than are those of
 parents less careful and less thrifty. Further, after the death of a
 child, the birth of a new one is more probable than before.
 III. Industrial or occupational factors.
 Among the factors of mortality, attention is frequently drawn to
 occupation.
 Certain occupations entail special risks. In some of them accidents
 are relatively frequent, for example among carters; others eritail
 conditions of labour in which special diseases known as occupational
 diseases attack those engaged in them in proportions more or less
 high. For example, those involving the use of toxic materials; others
 again where the conditions of labour expose those engaged therein,
 to an especial extent, to diseases which every one may contract,
 but which they cail on the other hand avoid, such as occupations
 involving exposure to extreme and sudden changes of temperature.
 Some occupations involve excessive fatigue, others on the contrary
 are unhealthy owing to the confinement and want of exercise for
 those engaged therein. In fact, unhealthy conditions are found in
 all trades. In the same industry, the health of the workers may
 vary considerably according to surroundings and according to the
 particular factory.
 Now, the particular occupation of a workman in any given
 industry plays an important part.
 In a glass factory, for example, the worker who handles the
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 manuifactured glass may, perhaps, be following a healthy occupation,
 whereas the glass blower is following an exhausting occupation. On
 the other hand, the worker in a manufactory of chemical products,
 or ill a furrier's, is infinitely more exposed to disease germs than his
 fellow worker in the glass factory.
 Finally, the overseers, the clerks, and even the heads of the
 establishment do not run the same risks as the workmen.
 This diversity of conditions directly resulting from a worker's
 occupation is further complicated by the diversity in the style of
 living outside his employment. No doubt the style of living is
 greatly influenced by the income or wages of those employed, and
 the income is dependent on the nature of the occupation, but we
 must take into account other elements, those, for example, of a
 moral nature.
 A carpenter and joiner in a small way of business employing but
 two or three others, will often do as much physical work as they, but
 will display greater intellectual activity; since he also has additional
 cares and anxieties arising out of the nature of his occupation and his
 position as employer. Nevertheless, the possession of more character
 will often enable him-to lead a more healthy life than that of his
 workmen.
 One can see how complex is the question of occupational mor-
 tality, how numerous are the considerations which tenld to explain
 the influence of occupation, of the industry, and of its locality on
 the mortality of those engaged therein.
 Further, in many cases, the occupation followed, the position
 acquired in the occupation or industry, are due in a certain degree
 to physical and mental qualities on which longevity depends.
 Take two journeymen bakers who are thinking of starting for them-
 selves in business. He who would succeed would generally require
 to be in good health, and of good conduct, able to look after himself
 and his interests, and capable of a mental activity which is the
 result of a well-balanced constitution. Following the same train of
 thought, among manual occupations certain trades are reserved, so
 to speak, for the valetudinarians, the weakly and sick, such for
 example as trades that can be carried on in the homes of the
 workers.
 Having considered the influence of the occupation on the condi-
 tions of physical life, the reaction of these same conditions on the
 choice of, or on the possibilities of following, an occupation 10 must
 not be overlooked.
 Statistics cannot do more than measure the correlation between
 two series of facts, without pretending to discern the causal
 10 See the reports of Dr. Ogle and the paper by M. Huber in the Bevue
 Internationale de Sociologie, 1911.
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 connection betweetn them. Even here numerous difficulties present
 thenmselves, due to the lack of precision in defining certain occupa-
 tions, and to the chaniges in the nature of certain occupations due
 to the increased sub-division of labour. To compute figures of
 mortality which are really comparable as between different occupa-
 tions, one must necessarily, for any group of persons of the same
 sex and age, and engaged in the same occupation, ascertain the
 number of those persons on a given date, and the number of those
 who died in the interval of, say, a year.
 Unfortunately, the existence and the death of each person are
 not recorded on the same document, and as the statements of occu-
 pation lack precision, and further, are not obtained from the same
 person for the two documents, it frequently results that the two
 descriptions do not tally.
 It is difficult here to go into details of method, but it is as well
 to bear in mind what has already been said as to occupational risk,
 namely, that it depends both on the industry and on the nature of
 the employment in that industry.
 It has often been asserted that the occupation only was impor-
 tant, and that consequently, above all other matters, the occupations
 should be particularised in a census.
 That is an extreme view to take of the matter and shows an
 inadequate appreciation of the .changes in industrial organization.
 As was pointed out at the meeting of the International Statistical
 Institute in London, in 1905, the definition of the occupation
 becomes clearer when we begin by specifying clearly in which
 industry the occupation in question is carried on. It would be of
 great interest to secure a measure of occupational mortality,
 taking into account, at the same time, both the industry to which
 each person belongs and the occupation or duties which this person
 fulfils in the industry in question. We know that the industry
 can be defined with great precision, and in the same manner in all
 circumstances, when a statement is secured showing the legal desig-
 nation of the establishment where the industry is carried on.
 Actually, this detailed method of enumeration is used in but a
 few countries, and deals only with the living.
 In France, the classification of persons, according to occupation,
 at the census of 1906, was drawn up with two objects. A first
 classification allowed one to ascertain the number of persons
 employed in each industry, a second classification furnished the
 number of persons who, in each industry, followed each of certain
 principal occupations.
 Unfortunately, the same method has not as yet been introduced
 into the records of deaths.
 In these the occupation has always been given in a vague
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 manner, and the distinction between employers, salaried staff, and
 workmen has been regarded as sufficient.
 A comparison of the number of deaths registered in 1907 and
 1908 with the numbers of living according to the census of 1906,
 enables us, however, for the first time to calculate the occupational
 mortality of the whole country.
 We know that since in 1861 (as regards England) the great
 statistician, William Farr, made calculations of this nature based
 on the English census, these calculations have been continued after
 each later census.
 Dr. Jacques Bertillon has also worked out the coefficients of the
 occupational mortality of the City of Paris, based on the results of
 the censuses of 1886 and 1891.11
 I will confine myself here to giving a few examples which will
 suffice to bring out the importance of the occupational factor, and of
 the grade occupied in the social hierarchy.
 For convenience of comparison between the English and French
 coefficients, I have adopted the groupings of ages used in the English
 Statistics, these having been happily chosen so as to avoid in part
 the influence of round numbers.
 When the coefficients of mortality, either English or French,
 are compared, it is seen that among the coefficients calculated for
 the groups of ages 25-35, 35-45, 45-55, 55-65, those which
 correspond to the period 35-45 show differences from occupation to
 occupation proportionately much greater than those for other ages.
 It is, therefore, from 35 to 45 years of age that the influence of the
 occupation manifests itself with the greatest intensity. For this
 reason I will first of all compare the coefficients for the ages 35
 to 45.
 Moreover, before 35 years the choice of an occuipation has not
 always been settled; the organism is still in a state of development.
 After 45 years the personal causes of death begin to manifest an
 important influence and changes of occupation have as their result
 that deaths registered according to the final occupations followed
 may have had their original causes in earlier occupations of the
 deceased.
 For the total male population aged 35-45, there are i i deaths
 yearly per I,ooo living both in England and in France.
 Below this rate we find, for example, in both countries, the rates
 of mortality for the following occupations :-12
 11 Statistics of this nature are also available for Holland and Switzerland.
 12 In this first series of coefficients, employers and employed are given
 together unless otherwise stated. It will be seen later that, as regards France,
 an attempt has been made to calculate separate coefficients for employers and
 employed.
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 'T'eaching profession ............. 6 deaths per i,ooo living.
 Fariiming class.6 ............ 6
 Legal profession ............. 8
 Textile industries ............. 9
 Domestic servants ............ 10
 Medical profession ............ 11
 This remarkable similarity hetween the English and French co-
 efficients, obtained, by the way, from calculations somewhat different,
 is far from being reproduced in the case of other occupations.
 Thus as regards the clergy, the coefficient of mortality is only
 4 per i,ooo in England, whereas in France, it is 7 per I,OOO; it is
 true that the difference may be attributed, in accordance with what
 has been stated above, to the celibacy of the French clergy.
 Among agricultural labourers the proportion of deaths among
 those aged 35 to 45. is 8 per I,OOO in France as compared with 6
 per i,ooo in England; for miners, the corresponding figures are
 8 and 6, &c.
 But it is especially in occupations where the mortality is above
 the average that the differences are the most noticeable, as will be
 seen from the following:-
 Deaths per i,ooo. Deaths per I,OCO.
 Males aved 35-45. Males aged 35-45.
 Frlance England. Prance. England.
 Clerks, &c. ................. 13 10 Butchers .............. 15 13
 Conmmercial travellers .... 13 9 Carters . ............... 17 13
 Bakers ..... ............ 13 9 Printers . ............... 18 11
 Glass-workers ................ 14 18 Labourers .............. 20 27
 Publicans ...... ; 14 22 Waiters, &c ................ 22 28
 Let us now take a few comparative figures for the age period
 55-65, retaiining the preceding order of the occupations:
 D)eatlis p)er I,OCO. IDentlis per x,ooo.
 Males aged 55-65. Males aged 55-65.
 England F'olrc e, Enalland.l Fr ance,
 1900-03 1907-08 1900-02. 1907-08.
 Teaching profession 28 24 Bakers ................ 35 43
 Farming class ............... 22 21 Glass-workers ............ 61 51
 Legal profession ............ 28 31 Publicans ................. 52 39
 Textile industries ....... 27 43 Butchers ................ . 42 46
 Agricultural labourers 22 30 Carters ................ 41 52
 Miners ................. 38 42 Printers, book- 34 5
 Domestic servants ........ 33 32 binders, &c c. f 3
 Medical profession ........ 33 42 Labonrers ................ 72 56
 Clerks, &c. ................. 39 39 Waiters ................ 44 50
 Commercial travellers .... 38 56
 Among the general population the mortality at this age is 35
 per I,ooo in England, and 32 per I,ooo in France. It will be seen
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 that the occupations in which the mortality is below the average, and
 those in which it is above the a.verage, are almost the same for the
 two groups of ages 55 to 65 and 35 to 45. But the extent of the
 variation in the mortality from occuipation to occupation is lessened
 as is but natural. As age increases the physiological factors outweigh
 the occuipational factors.
 The differences that can be obtained in the mortality of one
 country compared with another are considerably less than the
 differences between the different occupations, with the result that
 coefficients calculated in the two countries can be used to characterize
 in a general way the influence of occupation on the mortality at
 each age.
 An endeavour has been made in France to ascertain separately
 the mortality of employers, salaried persons and work people in
 different industries.13
 In a general manner, and taking into consideration the whole of
 the men belonging to each of these groups, the mortality of the
 workmien is higher than that of salaried persons. while the mortality
 of the latter is higher than that of the employers. This will be
 seen from the figures given below, for certain groups of ages:
 France.-Deaths per I,ooo living at eachw age (1907-08).
 Ages. Total population. Salaried p)ersolls, Workpeople. All employed persoiis.
 35-40 ........ 10 11 12 11 5
 40-45 ........ 12 5 13 16 15
 55-60 ... ... 27 34 37 37
 60-65 ........ 37 48 49 49
 The difference between employers and workmen exists in all the
 occupations, even in those where the employer engages in manual
 labour with his workmen:
 Deaths per i,ooo liviiig at the ages of
 35-45. 55-B5.
 Enmployer. Worker. Employer. Worker.
 Farming class.7 8 21 30
 Carpenters or joiners ................ 7 10 30 43
 Bakers ......... ............... 11 18 37 58
 Printers ............. ........... 8 22 26 56
 Textile industries .................... .. 4 11 13 41
 Butchlers ....... 17 29 41 86
 Builders ........................................ 8 16 28 49
 13 On the certificate of death the distinction is far from being always trust-
 worthy and in conformity with that on the census schedule. The figures should
 therefore be taken as tentative.
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 According to these results, the coefficients of mortality vary
 as much according to the grade or occupation in an industry as
 according to the industry itself.
 These results justify the remarks made at the beginning of this
 section of the paper.
 It is well besides not to forget that the methods used to determine
 the co-efficients- of occupational mortality are still very defective.
 This can be seen when the successive values obtained at short
 intervals of time are compared.
 Thus in England, when we compare the rates of mortality in
 1891 and in 1901, we see that, as regards the ages 35 to 45, the
 mortality rate for physicians dropped from I5 to i i per I,000, and
 that of bookbinders from I5 to I0, whereas that of general labourers
 rose from I7 to 27. The general rate of mortality for this age-
 group dropped from I3 to I0 per I,000.
 For the age-group 55-65, the mortality of barristers and
 solicitors dropped from 34 to 28, whereas that of schoolmasters rose
 from 25 to 28, that of glass manufacturers from 45 to 6I, that of
 general labourers from 42 to 7I, whilst that of printers dropped
 from 43 to 34, &c.
 In the same way in France, if we take the calculations made by
 Dr. Jacques Bertillon for the City of Paris during the periods
 1885-89 and 1890-95, we find that from the former period to the
 latter the mortality of medical men dropped from i i to 6 per I,000
 at the ages of 20 to 40, whereas it rose from I5 to 17 at the ages of
 40 to 60. The mortality of fruiterers and of grocers has risen
 respectively from 40 to 59, and from 14 to 25 for those aged 40 to
 6o, the rate for carters has risen from 20 to 24 for those aged 20 to
 4o, and from 28 to 45 for those aged 40 to 6o; while the mortality
 rates for painters have dropped from I9 to I5 for those aged 20
 to 40, and risen from 34 to 37 for those aged 40 to 6o. These
 somewhat rapid changes are certainly caused more by the
 unreliability of the data than by any change in actual mortality.
 In fact, as has already been said, the calculation of the mortality
 at each age is the result of comparing two documents drawn up
 under different conditions. The resulting difficulty is not so great
 when we have to deal with the general population or with informa-
 tion easily accessible, such as sex, age, and condition as to marriage.
 It is otherwise, however, when we have to deal with such a complex
 subject as occupation.
 Even supposing a death registered in the year of the census,
 and after the deceased had been recorded in the census, the
 census record of the occupation was a document filled up by the
 person, since deceased; while the death certificate, different in form
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 to the census schedule, does not give the same detail, and the
 particulars of occupation included in it are generally filled in by
 incompetent persons.
 The conformity of the certificate of death with the census
 schedule, in so far as occupation is concerned, with questions so
 worded as to leave no room for misunderstanding, are essential for
 obtaining reliable statistics of occupational mortality.
 Conclusion.
 The results which have been briefly surveyed in this paper bring
 out anew the heterogeneity of the pheniomena of mortality. Too
 often we reason as if this phenomenon were homogeneous. Thus,
 for example, a certain locality may notice with anxiety that the
 number of deaths within its boundaries exceeds the average appli-
 cable to the whole country.14
 Or inversely, a locality may be able to record the contrary
 fact, without taking into account the composition as regards age,
 occupation, &c., of the respective populations, or without having
 examined if the difference in question is or is not within the limits
 of accidental variation.
 If a village and a large town do not comprise in similar
 proportions persons of different ages, if the occupations are very
 different, for example, agricultural in the one case and iindustrial in
 the other, if small enterprises are very far from being equally
 frequent in proportion to the population, if the climatic conditions
 are different, if the families are of unequal size, &c., the comparison
 of the rates of mortality, calculated from the annual number of
 deaths and the number of inhabitants, can show nothing as to the
 respective sanitarv conditions of those two localities.
 On the other hand, supposing all these circumstances were
 similar, it would still have to be borne in mind that in a locality
 with a population but one-fourth as great as that of another, the
 rate of mortality, correctly worked, might differ from the normal
 rate twice as much in the second instance as in the first, without
 demonstrating a relative unhealthiness.
 To sum up, the comparison of coefficients of mortality requires
 the observance of certain technical rules, which are frequently over-
 looked by local authorities, but which must not be neglected when
 we endeavour to discover, by methodical analysis, the true factors
 of mortality.
 14 In France the law of 1902 with regard to public health requires prefects
 to order an enquiry to be made into the sanitary condition of any town the
 mortality of which for three years in succession lhas exceedcd the average
 mortality of France,
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 TABLE L.-Officials in the public service. Mortality of children according
 to the year of birth and according to the order of birth in the family.
 E[Smtall figures, died per 1,ooo born.]
 Male celildrent. Female children.
 Years of birth.
 Born. Living. Died. Born. Living. Died.
 1st born-
 1901-07 3,. ..580 8,120 410 3,426 3,101 325
 1891-1900 7,678 6,286 1,392 7,117 6,103 1,014
 '81-90 ... 5,587 4,247 1,340 5,360 4,421 939
 240'7
 '71-80 2,69 2,692 1,942 750 2,453 1,927 526
 279 214
 '61-70 71. 710 493 217 691 506 185
 306 268
 Before 1860 141 83 61 150 112 38
 424 253
 20,841 16,171 4,170 19,197 16,170 3,027
 205 158
 2nd born-
 1901-07 2,818 2,453 365 2,597 2,368 229
 130 88
 1891-1900 5,144 4,136 1,008 5,041 4,209 832
 196 6
 '81-90 8,575 2,703 872 3,517 2,748 769
 '44 219
 '71-80 .... 1,555 1,112 443 1,497 1,101 396
 285 264
 '61-70 .... 335 215 120 356 250 106
 358 298
 Before 1860 65 27 38 66 42 24
 585 364
 18,492 10,646 2,846 13,074 10,718 2,356
 211 i80
 3rd born-
 1901-07 .... 1,595 1t,381 214 1,621 1,428 193
 134 ''9
 1891-1900 8,003 2,360 643 2,909 2,333 576
 2 14 198
 '81-90 ... 2,073 1,509 564 1,897 1,437 460
 272 .24z
 '71-80 ... 780 530 250 792 565 227
 32.0 287
 '61-70 167 95 72 173 122 51
 431 295
 Before 1860 23 9 14 30 18 12
 609 400
 7,641 5,884 1,757 7,422 5,903 1,519
 230 205
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 TABLE I Contd.-O0lcials in thte public service. Mortality of children.
 Male chiildren . Female childireni.
 Years of birthl.
 Born. Living. Died. Born. Living Died.
 4th born-
 1901-07 .... 914 776 18S 900 790 110
 151 122
 1891-1900 1,620 1,240 380 1,631 1,305 326
 235 200
 '81-90 .... 1,116 794 322 1,081 808 273
 2 88 253
 '71-80 .... 404 273 131 378 269 109
 324 .8 8
 Before 1870 107 50 57 86 57 29
 53 3 33 7
 4,161 3,133 1,028 4,076 3,229 847
 247 208
 5th born-
 1901-07 ... 621 427 94 625 448 77
 '80 147
 1891-1900 88a 687 198 932 762 170
 2274 18Z
 '81-90 .... 606 438 168 606 470 136
 277 224
 '71-80 .... 211 134 77 179 123 56
 roi ~~~~~365 3 13
 Before 1870 37 23 14 55 30 25
 378 454
 2,260 1,709 551 2,297 1,833 464
 244 202
 6th born-
 1901-07 .... 286 231 52 296 249 47
 i8z 15
 1891-1900 519 374 145 494 396 98
 279 198
 '81-90 .... 323 235 88 343 245 98
 272 z.86
 '71-80 ... 112 74 38 96 70 26
 339 271
 Before 1870 20 9 11 20 12 8
 550 400
 1,260 926 331 1,249 972 277
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 TABLE I Contd.-Offcials in the public service. Mortality of children.
 Male cliildreni. Fenmale ehldrena.
 Years of birtlh.
 Born. Livinig. Died. Borni. Living. Died.
 7th born-
 1901-07 .... 160 136 24 152 125 27
 150 178
 1891-1900 294 208 86 814 .235 79
 292 252
 '81-90 ... 188 125 63 172 124 48
 335 279
 '71-80 .... 65 41 24 67 40 17
 - ~~~369 2.98
 Before 187 10 8 7 11 7 4
 700 364
 717 513 204 706 531 17o
 _ z84 _ 248
 8tlh born-
 1901-07 .... 110 86 24 19 68 21
 2i8 236
 1891-1900 173 120 53 202 161 41
 3a6 203
 '81-90 .... 103 68 35 97 74 23
 340 237
 '71-80 .. 33 12 21 21 12 12
 636 500
 Before 1870 6 2 4 4 3 1
 666 250
 425 288 137 416 318 98
 3z2 236
 9th born-
 1901-0 ... . 61 50 11 63 47 6
 180 113
 1891-1900 106 77 29 114 82 82
 274 281
 '81-90 ... 47 81 16 60 33 27
 340 450
 '71-80.... 14 7 7 15 7 8
 500 533
 Before 1870 1 - 1 4 3 1
 ,OOO 250
 229 165 61 246 172 74
 279 301
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 TABLE I Contd.-Officials in the public service. .forta?ity of children.
 Male children. Female children.
 Years of birth.
 Born. Living. Died. Born. Living. Died.
 10th born-
 1901-07... 42 84 8 40 35 5
 I90 1 2
 1891-1900 70 42 28 55 86 19
 400 34-5
 '81-90... 33 24 9 30 19 11
 273 367
 '71-80.... 8 7 1 5 2 8
 12.5 6oo
 Before 1870 2 - 2 1 1
 I,OCO
 156 107 481 131 93 88
 310 1 90
 11th b.,rn-
 1901-07.... 19 16 8 21 14 7
 I58 333
 1891-1900 37 24 13 88 29 9
 351 237
 '81-90.... 15 5 10 23 16 7
 666 304
 '71-80 ..... 2 1 1 4 2 2
 500 500
 Before 1870 8 1 2 -
 666
 76 47 29 86 61 25
 3 8 2 z9I
 12th born .... 49 80 19 45 34 11
 388 244.
 l8th born .... 24 22 2 19 13 6
 83 316
 14th born... 16 10 6 4 2 2
 375 500
 ISth born... 6 2 4 3 1 2
 666 666
 16th borii ... 1 1 4 2 2
 I,C00 500
 17th born .... 1 __ 1 2 1 1
 1,ooo 500
 ]8th born.... - - 2 1 1
 500
 l9th born.... _ - 1 - 1
 1,000
 VOL. LXXV. PART V. 2 Q
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 TABLE II.- Workpeople in the public service. Mortality of children accordcling
 to the year of birth and according to the order of birth in thte family.
 [Small figures, died per i,ooo born.]
 Male children. Female childreni.
 Years of birtih.
 Borin. Livin;,. Died. Born. Living. Died.
 1st born-
 1901-06 .... 9,421 8,191 1,230 8,725 7,835 890
 131 102.
 1891-1900 18,897 15,600 3,297 17,680 15,213 2,467
 174 140
 '81 -90 .. 17,775 14,126 3,649 16,422 13,562 2.849
 205 172.
 '71-80 .... 12,229 9,278 2,951 11,292 8,961 2,331
 241 zo6.
 '61-70 .... 5,305 3,676 1,630 4,956 3,622 1,335
 307 269
 Before 1860 1,435 932 503 1,310 942 368
 . 351 28I
 63,062 51,803 13,260 60,385 50,135 10,231
 204. 169
 2nd born-
 1901-06 ... 8,092 6,956 1,136 7,877 7,010 867
 140 III
 1891-1900 15,049 12,218 2,836 14,513 12,231 2,282
 i88 '57
 '81-90 .... 13,424 10,467 2,957 12,624 10,160 2,466
 220 1 9r
 '71-80 .... 8,234 6,026 2,203 8,068 6,197 1,871
 2.68 232
 '61-70 ... 3,144 2,138 1,006 2,888 2,053 8356
 3z0 2.93
 Before 1860 606 386 220 606 420 186
 363 307
 48,519 38,191 10,358 46,576 39,071| 8,507
 213 83
 8rd born-
 1901-06 5,860 4,961 899 5,599 4,861 738
 '5;3 132z
 1891-1900 10,752 8,603 2,149 10,390 8,594 1,796
 '200 172.
 '81-90 .... 9,077 6,932 2,125 8,595 6,737 1,858
 234 21 I6
 '71-80 5,112 3,712 1,400 4,750 3,507 1,249
 274 2.62z
 '61-70 .... 1,687 1,080 607 1,622 1,117 505
 360 311
 Before 1860 243 142 101 268 184
 416 313
 32,731 25,450 7,281 31,224 25,000 6,224
 ___________ - ________ - 222 199
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 TABLE II Contd.- Workpeople in the public service. Mortait'ty of children.
 Male cliildren. | Femnle cliildren.
 Years of birth. -
 Born. Living. Died. Born. Living. Died.
 4th born-
 1901-1906 3,937 3,314 643 3,949 3,392 557
 i6i 141
 1891-1900 7,433 5,777 1,656 7,010 5,726 1,281
 22 3 183
 '81-90 ... 6,091 4,518 1,573 5,785 4,609 1,276
 258 221
 '71-80 .... 2,883 2,025 858 2,745 1,974 771
 298 281
 '61-70 .... 857 528 329 841 552 289
 384 344
 Before 1860 124 75 49 115 74 41
 395 357
 21,375 16,267 5,108 20,445 16,227 4,218
 239 2o6
 5th born-
 1901-06 ... 2,692 2,195 497 2,692 2,298 391
 187 171
 1891-1900 5,038 3,880 1,158 4,719 8,794 9256
 230 196
 '81-90 .... 3,875 2,789 1,086 3,660 2,760 900
 280 246
 '71-80 ... 1,661 1,158 503 1,553 1,146 410
 303 2.64.
 '61-70 .... 419 275 144 448 292 156
 344 348
 Before 1860 47 33 14 42 27 15
 298 357
 13,732 10,830 3,402 13,114 10,317 2,800
 248 214
 6th born-
 1901-06 .... 1,832 1,499 343 1,837 1,543 294
 187 x6o
 1891-1900 3,205 2,537 768 3,297 2,675 722
 240 219
 '81-90 .... 2,446 1,733 718 2,304 1,688 616
 -.9I 2.67
 '71-80 .... 952 532 320 919 647 272
 336 296
 '61-70 .... 229 133 96 200 135 65
 419 325
 Before 1860 17 9 8 13 8 5
 471 384
 8,681 6,443 2,248 8,570 6,596 1,974
 259 230
 2 Q 2
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 TABLE II Conti-- Workpeople iin the public service. Mortalit of children.
 Male children. Female children.
 Years of birth.
 Born. I Living. Died. Born. Living. Died.
 7th born-
 1901-06 .... 1,241 983 258 1,230 1,020 210
 zo8 170
 1891-1900 2,199 1,658 541 2,178 1,669 504
 246 2 32
 '81-90 .... 1,456 1,039 417 1,440 1,080 410
 2z86 285
 "71-80 539 865 174 547 369 178
 323 325
 '61-70 .... 103 60 43 99 61 38
 417 383
 Before 1860 7 5 2 4 3 1
 286 2Z50
 5,545 4,110 1,485 6,493 4,152 1,341
 259 244
 8th born -
 1901-06 .... 867 701 166 846 681 165
 191 195
 1801-1900 1,445 1,030 415 1,898 1,052 346
 287 247
 t81-90 ... 882 614 268 838 587 251
 304 300
 171-8 ... 808 196 112 266 186 80
 364 301
 'iol-70 .... 59 28 31 36 27 9
 525 250
 Before 1860 4 1 3 3 2 1
 1 ~~~750 33 3
 3,565 2,570 995 8,887 2,585 852
 279 25,
 9th born-
 1901 .... 668 452 116 538 438 95
 204 178
 1891-1900 880 660 220 885 668 217
 250 245
 '81-90 .... 505 330 175 616 358 158
 347 306
 '71-80 ... 152 104 48 166 106 60
 316 36!
 Before 1870 21 12 9 17 9 8
 429 470
 2,126 1,558 568 2,117 1,579 588
 ! 267 254
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 TABLE II C'owntd.- Workpeople in the public service. Mortality of children.
 Male clhildren. Female children.
 Years of birth.
 Born. J Living. Died. Born. Living. Died.
 10th born-
 1901-06 366 274 92 378 299 79
 251 2zC 9
 1891-1900 552 405 147 502 865 137
 :z66 273
 '81-90 .. 282 202 80 291 191 lOG
 284 344
 '71-80 86 52 34 75 46 29
 395 387
 Before 1870 12 6 6 8 5 3
 500 375
 1,298 939 359 1,254 9C6 848
 277 278
 llth born-
 1901-06 .... 195 149 46 220 168 67
 236 259
 1891-1900 324 218 106 299 206 94
 327 314
 '81-90 ... 164 110 54 154 103 51
 329 331
 '71-80.. 27 18 9 48 s0 18
 333 375
 Before 1870 3 2 1 3 3 X
 3 33 1-0o0
 713 497 216 'i24 501 223
 303 308
 12th born-
 1901-06 126 89 38 107 79 28
 2-9426
 1891-1900 178 118 60 185 185 50
 3 37 270
 '81-90 .... 85 50 35 83 65 28
 412 337
 Before 1880 18 9 9 19 12 7
 500 368
 407 266 141 394 281 113
 346 287
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 TABLE II Contd.- Workpeople in the public service. Mortality of children.
 Male chlildren. Female cliildren.
 Years of birth.
 Born. Living. Died. Born. Living. Died.
 13th born-
 1901-06 .... 67 49 18 67 50 17
 269 2 54
 1891-1900 90 66 24 110 69 41
 2z67 3 78
 '81-90. 47 84 13 43 27 16
 319 372
 Before 1880 10 4 6 11 5 6
 6oo 545
 214 193 61 231 151 0O
 285 351
 14th born-
 1901-06 .... 37 26 11 43 33 10
 297 233
 1891- 1900 53 35 18 53 34 19
 340 358
 '81-90.... 28 16 12 24 17 7
 429 292z
 Before 1880 4 3 1 6 4 2
 2Q50 333
 122 80 42 126 88 38
 344 312
 15th born-
 1901-06.... 14 11 3 22 14 8
 .214. 3 55
 1891-1900 31 19 12 27 14 13
 387 481
 Before 1890 13 9 4 15 10 3
 307 333
 58 39 19 61 38 26
 3-z.8 46
 16th born-
 1901-06... 13 7 6 14 12 2
 461 142
 1891-1900 10 5 5 11 5 6
 500 545
 Before 1891 7 5 2 8 7 1
 286 125
 30 17 13 33 24 9
 433 273
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 TABLE III.-Officials and workpeople in the pubtic service. Chztdren
 -surviving in 1907 per Io,ooo born, according to their order of birth in,
 the family and according to the year of birth.
 MALES.
 Year Age General
 of inI lst born. gnd born. 3rd born. 4tlh born. 5th born. populationl
 birth. years. (1898-1903).
 1907 0..... 10,000 10,000 10,000 10,000 10,000 10,000
 '04 ..... 3 8,953 8,856 8,656 8,618 8,271 7,931
 '03 ..... 4 8,618 8,703 8,455 8,434 8,109 7,836
 '02 ..... 5 8,644 8,537 8,390 8,039 8,141 7,769
 01 ..... 6 8,778 8,495 8,402 8,388 7,957 7,720
 '00 ..... 7 8,564 8,321 8,306 8,367 7,784 7,681
 1899 ..... 8 8,430 8,209 8,142 7,902 7,673 7,648
 '98 ..... 9 8,289 8,199 8,237 7,842 7,748 7,620
 '97 ..... 10 8,227 8,010 7,944 7,779 7,546 7,594
 '96 ..... 11 8,464 8,249 8,176 7,983 7,685 7,571
 '95 .... 12 8,261 8,092 8,006 7,730 7,868 7,550
 94 ... 13 8,188 8,090 7,913 7,726 7,714 7,528
 '93 ... 14 8,202 8,264 7,821 7,775 7,761 7,506
 '92 ... 15 8,106 8,090 7,913 7,623 7,664 7,4S2
 ' 91 ........ 16 8,064 7,840 7,622 7,684 7,857 7,454
 '90 ..... 17 8,105 7,930 7,875 7,313 7,574 7,421
 1889 8..... I 8,126 7,907 7,745 7,)52 7,390 7,384
 '88 ..... 19 8,000 7,926 7,447 7,734 7,269 7,342
 '87 ..... 20 8,151 7,949 7,797 7,434 7,689 7,295
 '86 ..... 21 7,932 7,715 7,799 7,376 7,433 7,244
 '85 ....... 22 7,821 7,745 7,644 7,449 7,048 7,189
 '84 ..... 23 7,920 7,660 7,621 7,376 7,422 7,133
 '83 ..... 24 7,704 7,638 7,516 7,067 6,816 7,077
 '82 ..... 25 7,481 7,585 7,438 7,436 6,774 7,023
 '81 ..... 26 7,660 7,497 7,337 7,124 6,685 6,970
 '80..... 27 7,721 7,699 7,400 6,897 7,270 6,919
 1879 ..... 28 7,653 7,397 7,302 6,946 6,868
 '78 ..... 29 7,522 7,405 7,465 7,479 6,817
 '77 ... 30 7,637 7,267 7,065 7,303 6,765
 '76 ... 31 7,604 7,512 7,428 6,843 6,712
 '75 ... 32 7,497 7,413 7,053 7,243 6,657
 '74 .... 33 7,474 7,256 7,300 6,898 06,601
 '73 ....... 34 7,388 7,189 6,974 7,416 6,543
 '72 ... 35 7,431 6,903 7,184 6,887 6,484
 '71 ... 36 7,422 7,206 7,035 7,122 6,423
 '70 ... 37 7,422 6,998 6,718 6,541 6,360
 1869 ....... 38 6,942 6,979 - - 6,296
 '68 ... 39 7,141 6,450 - _ 6,231
 '67 ... 40 6,653 6,933 - 6,164
 '66 ... 41 7,046 6,556 6,096
 "65 42 7,332 7,240 6,026
 '64 ... 43 6,858 6,48 - 5,954
 '63 ... 44 6,685 7,348 5,880
 "62 ... 45 6,702 6,047 _ 5,8(3
 '61 ... 46 6,846 6,686 - _ - 5,724
 60 ... 47 6,942 6,647 _ 5,642
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 TABLE IY.-Offciala and workpeople in the putbt1c aervice. Children
 surviving in 1907 per io,ooo born?, according to their order of birth in
 thte family and according to the year of birth.
 FEMALES.
 Year APg General of inI 1st born. 2nd born. 3rd born. 4tl born. 5th born. population
 birth. years. (1898-1903).
 1907 .... 0 10,000 10,000 10,000 10,000 10,000 10,000
 '04 .... 3 9,172 9,057 8,958 8,683 8,718 8,215
 '03 .... 4 8,939 9,093 8,669 8,617 8,678 8,120
 '02 .... 5 8,916 8,868 8,656 8,656 8,309 8,050
 '01 .... 6 8,994 8,838 8,507 8,498 8,528 7,997
 '00 .... 7 8,847 8,716 8,445 8,627 8,034 7,955
 1899 .... 8 8,837 8,568 8,411 8,100 8,253 7,920
 '98 .... 9 8,712 8,369 8,284 8,484 8,032 7,889
 '97 .... 10 8,650 8,340 8,316 8,245 8,169 7,862
 '96 .... 11 8,647 8,521 8,223 8,166 8,259 7,836
 '95 .... 12 8,688 8,436 8,156 8,386 8,( 93 7,810
 '94 .... 13 8,569 8,427 8,230 8,036 8,438 7,784
 '93 .... 14 8,649 8,317 8.268 8,112 7,896 7,756
 '92 .... 15 8,474 8,600 8,122 8,094 7,815 7,725
 '91 6.... i 8,450 8,129 8,009 7,665 7,547 7,690
 '90 .... 17 8,285 8,345 8,130 8,037 8,096 7,653
 1889 .... 18 8,354 8,229 8,013 7,718 7,868 7,612
 '88 .... 19 8,489 8,259 7,974 8,129 7,749 7,570
 '87 .... 20 8,379 8,162 7,915 7,690 7,511 7,525
 '86 .... 21 8,351 8,103 7,704 7,811 7,668 7,477
 '85 .... 22 8,399 8,045 7,589 7,898 7,578 7,423
 '84 .... 23 8,297 7,851 7,951 7,746 7,618 7,373
 '83 .... 24 8,133 7,678 7,697 7,584 7,563 7,326
 '82 .... 25 8,030 7,822 7,580 7,414 7,125 7,273
 '81 .... 26 7,968 7,888 7,948 7,766 7,674 7,220
 '80.. 27 8,138 7,800 7,418 7,505 7,278 7,166
 1879 .... 28 7,937 7,894 7,340 7,214 , 7,113
 '78 .... 29 7,989 7,676 7,443 7,204 - 7,060
 '77 3.... 0 7,953 7,625 7,680 7,362 _ 7,007
 '76' .. 31 8,127 7,669 7,501 7,404 - 6,954
 '75 .... 32 7,892 7,601 7,517 7,243 - 6,900
 '74 .... 33 7,942 7,684 6,930 6,898 - 6,846
 '73 .... 34 7,839 7,644 7,203 7,416 - 6,792
 '72 .... 35 7,907 7,548 7,095 6,887 - 6,738
 '71 ... . 36 7,722 7,338 7,169 7,122 - 6,682
 '70 .... 37 7,691 7,227 7,134 6,641 6,6z7
 1869 .... 38 7,367 7,129 6,571
 '68.... 39 7,231 7,338 _ 6,515
 'f67 .... 40 7,738 7,039 - 6,458
 '66 .... 41 7,106 7,000 _ 6,401
 '65 .... 42 7,369 6,901 _ 6,344
 '64 3.... 7,260 7,697 6,286
 '63 .... 44 7,052 6,893 6,227
 '62 .... 45 7,249 6,502 _ 6,166
 '61 .... 46 7,150 7,278 _ 6,104
 '60 .... 47 7,344 7,006 _ 6,041
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